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Background and Mitochondrial DNA 

What is Genetic Genealogy? 
Genetic genealogy combines information contained within our DNA with traditional genealogical 
research to determine how related we are to others. Within each of our cells is a record of those that 
came before us. In the last 15 years significant scientific advances 
have occurred allowing genealogists to use this biological record as 
a genealogical research tool. 

Testing Companies  
In the early part of the 21st century, several different direct to 
consumer genetic testing companies were launched, with a couple 
being focused on genealogical research. Utah businessman James 
Sorenson and BYU professor Scott Woodward formed the Sorenson Molecular Genealogy 
Foundation (SMGF) in 1999.1 Y-DNA and mtDNA tests were offered through SMGF and their 
commercial arm, GeneTree. Ancestry.com acquired the SMGF database and other assets in 2012, 
and in 2014, Ancestry announced that they would be discontinuing support for Y-DNA and 
mtDNA tests.2 Therefore, anyone who has tested with SMGF or GeneTree will need to transfer the 
information or be re-tested by Family Tree DNA to make use of the “cousin matching” features 
that are key in genetic genealogy.  

 
Bennett Greenspan founded Family Tree DNA (FTDNA) in 2000. 
At that time, the media was just beginning to report on 
genealogical cases that had employed genetic testing. There were 
no companies that were offering genetic testing for genealogical 
research to the public, and Mr. Greenspan decided to fill this need. 
Of the many companies that were founded during these early years, 
Family Tree DNA is the only one still in business and offering Y-
DNA and mtDNA testing. In 2010, in the wake of major 

technological advances, FTDNA began offering autosomal DNA testing for genealogical research.3 
23andMe and AncestryDNA also offer autosomal testing, but do not offer Y-DNA or mtDNA 
                                                

1 John L. Hart, “Unlocking DNA,” Church News, 24 April 2004, online archives 
(http://www.ldschurchnewsarchive.com/articles/45453/Unlocking-DNA.html : accessed September 2014). 

2 ISOGG Wiki contributors, “Sorenson Molecular Genealogy Foundation,” International Society of Genetic 
Genealogists Wiki, (http://isogg.org/wiki/Sorenson_Molecular_Genealogy_Foundation : accessed September 2014). 

3 ISOGG Wiki contributors, “Family Tree DNA,” International Society of Genetic Genealogists Wiki, 
(http://www.isogg.org/wiki/Family_Tree_DNA : accessed September 2014). 

NEED TO KNOW: 
If you or a client tested with 
SMGF, GeneTree or any other 
company prior to 2010, the 
best course of action is to re-test 
with Family Tree DNA. 

Key to using DNA as a 
genealogical source is testing 
with a company that has a 
large database of people 
whose results can be 
compared with the test taker.    
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testing that is useful for genealogical research. 23andMe provides Y and mtDNA haplogroup 
information, which is useful for deep ancestry, but not genealogical research. There are other DNA 
testing companies, but the size of their databases precludes them from being used successfully in 
genealogical research. Using DNA as a genealogical research tool requires the definition of a 
research question, and then determination of living individuals who carry the DNA that will answer 
that particular question. 

General Resources 
International Society of Genetic Genealogists Wiki Page  
Family Tree DNA Learning Center  
Kelly Wheaton's Beginners Guide to Genetic Genealogy  
Blogs: 

www.yourgeneticgenealogist.com (CeCe Moore) 
www.thegeneticgenealogist.com  and www.howtoDNA.com (Blaine Bettinger) 
www.thelegalgenealogist.com (Judy Russell on Sunday) 

Mitochondrial DNA 
 
Mitochondria are small organelles inside the cell that are 
responsible for energy production. Within the mitochondria is a 
circular molecule containing 16,569 base pairs of DNA. This 
DNA is completely independent of the DNA in the rest of our 
cells. There are many copies of the mitochondrial DNA 
(mtDNA) within each mitochondrion, and many mitochondria in each cell. Because of this high 
copy number, mtDNA is often the type of DNA used in forensic analysis and ancient DNA testing.4 

Inheritance Pattern 
Mitochondrial DNA is passed from a mother to all of her children. Men have mtDNA, but do not 
pass it on to their children. Therefore, a person’s umbilical or mitochondrial line consists entirely of 
women. It is this property of inheritance that allows mitochondrial DNA to be used in genealogical 
research.  

Interpretation of Results 

Raw Data 
The mtDNA Results page compares the tested DNA sequence against a reference sequence. Rather 
than print or show all 16,569 bases of DNA, only those places where the sequence differs from the 
reference are noted. There are two reference sequences in use currently. The first is the Revised 
Sapiens Reference Sequence or RSRS, and the second is the revised Cambridge Reference Sequence 
                                                

4 Heidi Chial and Joanna Craig, “mtDNA and Mitochondrial Diseases,” Nature Education, online edition, 
1(1):217 (http://www.nature.com/scitable/topicpage/mtdna-and-mitochondrial-diseases-903 : accessed September 
2014). 

FTDNA offers 2 levels of 
testing: HVR1/2 for $59 or a 
complete sequence for $199. 
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or rCRS. Most scientific literature uses the rCRS. Both report the raw data essentially the same way – 
G16230A means that the reference sequence at position 16230 notes a “G,” but in the sequence of 
the person who tested there is an “A” at position 16230. Extra bases in the testee’s data are noted 
with a decimal after the base of the reference sequence - 315.1C means that at position 315, there 
was an addition of a “C” when compared to the reference sequence. 
 

Haplogroup 
The mtDNA haplogroup assignment represents deep ancestry and where your most distant maternal 
ancestor originated tens of thousands of years ago. Haplogroups allow molecular anthropologists to 
reconstruct broad migration routes for members of the human race as they migrated out of Africa, 
and distribution of that particular haplogroup in a certain 
area. Often this is interesting information, but not 
genealogically useful.5 Certain haplogroups are much more 
prevalent than others in certain populations – for example, 
haplogroups A, B, C, D and X - are most commonly seen in 
Native American populations, so if the genealogical goal was 
to prove that a direct-line ancestor was an “Indian Princess,” 
mtDNA testing could be used to support this hypothesis if 
the haplogroup of the testee was one of these 5 listed groups. 

Cousin Matches 
This list of matches supplied by FTDNA or the database searched is the most genealogical useful 
information. Due to the fact that there is a name change at every generation in most maternal lines, 
and the wide range of generations to the most recent common ancestor, it can be very difficult to 
find the genealogical connection to mitochondrial DNA matches. Often, common geographical 
locations can be seen between matches, which can be useful information in extending the maternal 
line. mtDNA testing is not recommend for “fishing” for cousin matches that might help to extend 
the maternal line, rather it is much better suited to testing a specific hypothesis of descent from a 
shared maternal ancestor. The table below shows the expected number of generations to a common 
maternal ancestor based on the test taken.6 
 
Testing Level Matching Level Generations to Common Ancestor 

50% Confidence Interval         95% Confidence Interval 
mtDNA HVR1 52 (about 1300 years) - 
mtDNA Plus HVR1/HVR2 28 (about 700 years) - 
Full Sequence Entire molecule 5 (about 125 years) 22 (about 550 years) 

                                                
5 Understanding Haplogroups, “Deep Ancestry,” Genebase Tutorials 

(http://www.genebase.com/learning/article/38 :accessed September 2014). 
6 R.A. Canada, “mtDNA Testing: How do I tell how closely I am related to a mitochondrial DNA (mtDNA) 

match?,” FamilyTreeDNA Learning Center, online FAQs (https://www.familytreedna.com/learn/mtdna-testing/ 
:accessed September 2014).  

Haplogroups will not tell you about 
your ethnic make-up. They are 
representative of only one person in 
your tree. There are associations 
between ethnicity and haplogroups, but 
haplogroups do not define ethnicity. 
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Application to Genealogical Questions 
(Please see the footnotes for links to articles with additional details) 
 

• Repatriation of military remains7 
• Human rights abuses8 
• Determination of Native American ancestry9 
• Genealogical questions regarding a specific maternal 

line10 
• European Royalty: 

o The Romanovs11 
o Richard the III 12 
o Prince William 

 
Mitochondrial DNA testing is often overlooked in genealogical research. It can be a very useful tool 
when the inheritance patterns and limitations are understood. If there is a question regarding 
maternal lines that remains unanswered, consider mtDNA testing to find evidence to support or 
disprove the suspected relationship. 

 
 

                                                
7 Kristen Noel, “Army Seeks DNA Samples from Families of MIA Soldiers,” DoD News, 19 March 2008, 

online archives (http://www.defense.gov/news/newsarticle.aspx?id=49320 : accessed September 2014). 
8 KN Owens, M Harvey-Blankenship and Mary-Claire King, “Genomic Sequencing in the Service of 

Human Rights,” The International Journal of Epidemiology, 31 (October 2001): 53-58, online edition 
(http://ije.oxfordjournals.org/content/31/1/53.long : accessed September 2014). 

9 Blaine Bettinger, “Discovering My Maternal Roots,” The Genetic Genealogist, 27 March 2007, online 
blog (http://www.thegeneticgenealogist.com/2007/03/27/discovering-my-maternal-roots/ : accessed September 
2014). 

10 Judy G. Russell, “Picking your Battles,” The Legal Genealogist, 23 March 2014, online blog 
(http://www.legalgenealogist.com/blog/2014/03/23/picking-your-battles/ : accessed September 2014; also see 
Elizabeth Shown Mills, "Testing the FAN Principle against DNA: Zilphy (Watts) Price Cooksey Cooksey of 
Georgia and Mississippi," National Genealogical Society Quarterly 102 (June 2014): 129-152. 

11 Michael D. Coble, “The Identification of the Romanovs: Can we (finally) put the controversies to rest?” 
Investigative Genetics, 2:20 (2011) (http://www.investigativegenetics.com/content/2/1/20 : accessed September 
2014). 

12 Press Office, “Plantagenet Genealogy: the search for Richard III’s living relatives,” University of 
Leicester, media release, (http://www2.le.ac.uk/offices/press/for-journalists/richard-iii/features/plantagenet-
genealogy-the-search-for-richard-iii2019s-living-relatives : accessed September 2014). 

mtDNA can be used to support or 
disprove a relationship, but cannot 
prove a relationship – additional 
testing and/or documentary evidence 
is needed to prove relationships. 


